Investigation of an exactly integrable quantum model of 1D magnetic (which is equivalent to a massive fermion system) is presented. It has been shown that under certain conditions a spin system will not absorb power from the strong homogeneous magnetic field pulse.
Self-induced 1D magnetic transparency similar to the well-known optical self-induced transparency in two-level molecular gas has been predicted in our previous paper [1] . A resonant soliton caused by interaction between 1D quantum spin system and a pulse of a strong magnetic field was a result of exact solution of the problem. The effect was shown to take place in a system with a fixed configuration of parameters. In particular, we have found that self-induced transparency may take place in an anisotropic spin system with excitations of the Fermi type and with a linear dispersion law. This condition was found to be of great importance in Ref. [1] .
In the present paper we analyze the role of dispersion law linearity for the above-mentioned effects. We investigate an exactly solvable 1D spin model, similar to the one referred in the paper [1] , but with a gap in the dispersion law caused by the external constant magnetic field ho. We have found a variable magnetic field time profile h(t) for which the spin system has zero absorption energy. As it was shown in Refs. [1, 2] , the existance of such a profile means that the proper resonant soliton exist. The relevant profile h(t) has been constructed as a function of two free parameters.
The above-mentioned problem for the case of an anisotropic spin XY-chain under an external magnetic field h(t) = h0 -I-ht is briefly represented below. The model is described by the following Hamiltonian:
Here Sn is a spin operator at the site n. We investigated the XY-model with a specific relation between the nearest neighbour exchange constants (Ja, = -Ja, = J). In the model under consideration, the dispersion law of excitations has a gap caused by a constant h0 of the magnetic field h(t). The pulse duration of the variable external field h t is assumed to be much smaller than the relaxation times in the system under consideration.
The Wigner transformation (see, e.g. Ref. [3] ) enables us to describe this magnetic system in terms of the Fermi creation and annihilation operators αn and an . According to the paper [1] it is convenient to consider a two-sublattice system with the Fermi operators on even (c(n) E α2n ) and odd (d(n) α 2n+1 ) sites of the chain. Using a transition from the discrete index n to the continual variable value x and from the Fermi operators c(n) and d(n) to the Fermi fields At this stage the problem can be formulated as a search for a reflectionless potential h(t) analogous to the one in the spectral problem in the framework of the inverse scattering method At h0 = O and ht(|t| -> oo) = O an elementary reflectionless one-parametrical potential takes the form where -y is a free parameter.
Formally, introduction of a constant magnetic field h0 corresponds to the substitution h(t) -f h 0 + ht only, and all the above-mentioned expressions are valid. However, in Eq. (4) we are interested in the only h(t) that are equal not to zero at |M -> oo but to a constant value u0, defined by the value of an external magnetic field. The corresponding spectral problem has been considered for the non-linear Schrödinger equation with repulsion (see, for example, Ref. [4] ) But there are two essential circumstances in Eq. (6) that are not satisfactory for our case: (i) the equation (6) is complex, so the quantity u is of a complex value, (ii) the boundary conditions for the equation (6) have the following form:
where the quantity g is defined by scattering data. For the problem under consideration the corresponding value u should be real, and the condition η = 0 is necessary to search the reflectionless potentials u. Under the above conditions we have found the exact solution of the equation (4) for the inverse scattering problem by the Mikhailov's method [5] . The required reflectionless potential is a two-parametrical one and can be written as Thus, in the framework of the inverse scattering method, the variable magnetic field profile (potential) has been constructed as a function of two free parameters. They vary amplitude and duration of magnetic field pulse h(t) = h0 + ht . The effect of self-induced transparency was shown to take place in Fermi systems with the non-linear dispersion law of excitations as well. An important remark should be made at this stage. At h0 -> 0, the transition from the two-parametrical reflectionless potential (at h 0 0) to the one-parametrical potential (at h0 = 0) is absent. It means, the obtained exact solutions relate to different classes of functions (see Eqs. (5), (7)), though both of the solutions have a common nature b ased on the nonlinear interaction between the external magnetic field pulse and the 1D quantum spin system. This research was partly supported by the grant INTAS-93-633.
